Cinchona anderssonii, a new species from the Yungas forests of the Andes in Bolivia, is described and illustrated. It is unique in Cinchona by having the combination of elliptic leaf blades glossy above, distinct circular pit domatia at secondary vein axils, basipetally dehiscent capsules, and relatively large seeds (8-11 mm long). A taxonomic key for the identification of the Cinchona species occurring in Bolivia is presented.
Introduction
The genus Cinchona Linnaeus (1753: 172) belongs to the tribe Cinchoneae A.P. de Candolle (1807: 217) , a wellsupported monophyletic group in the Rubiaceae, based on morphological and molecular evidence (Andersson & Antonelli 2005) . Cinchona is native to the Andean region of South America and the mountains of southern Central America (Andersson 1998 , Maldonado et al. 2015 , Taylor 2015 .
Species of Cinchona are trees to 18 m tall, or less commonly shrubs. Shrubby species occur mainly in comparatively dry lowland habitats or at high elevations, while trees tend to be restricted to more mesic habitats (Andersson 1998) . In Bolivia, seven species have been recorded (Andersson 1998 , Taylor 2014 , Maldonado et al. 2015 : C. asperifolia Weddell (1848: 7) , C. calisaya Weddell (1848: 6) , C. hirsuta Ruiz & Pavón (1799: 51) , C. macrocalyx Pavón ex A.P. de Candolle (1829: 36) , C. micrantha Ruiz & Pavón (1799: 52) , C. pubescens Vahl (1790: 19) , and C. villosa Pavón ex Lindley (1838: 422) .
Cinchona species became famous in the 17th century because of their antimalarial properties owing to quinine and related alkaloids. In the Andean region, the bark has been widely harvested from wild trees, which has substantially reduced the populations of some species (Martin & Gandara 1945) .
The genus Cinchona is considered monophyletic based on two separate phylogenetic analyses (Andersson & Antonelli 2005 , Manns & Bremer 2010 . Cinchona is distinguished from other Cinchoneae genera by having valvate stipules with colleters arranged in several rows, corolla lobes that are densely villous inside along the margins, and filaments of markedly unequal length in heterostylous flowers (Andersson 1998) . Despite its inclusion in recent systematic, phylogenetic, biogeographic and biodiversity studies (Andersson 1998 , Antonelli et al. 2009 , Maldonado et al. 2015 , Cinchona is still an understudied genus (Mittermeier et al. 1997 , Myers et al. 2000 , Jørgensen et al. 2006 .
Material and Methods
Fresh material of the new species was collected in August 2013 in Pelechuco, La Paz-Bolivia. Species identification and description of the new species utilized suitable taxonomic references (Andersson 1998 , Camp 1949 , Hodge 1948 ) and comparisons with collections in the following herbaria: BOLV, LPB, MO, and USZ (herbarium acronyms according to the Index Herbariorum; Thiers 2012-onward).
The identification of this new species was based on close examination of both fresh and dried specimens. Morphological comparison with other species of Cinchona was based on the study of living plants in the field, herbarium specimens, and morphological descriptions in the literature (Andersson 1998 , Camp 1949 , Hodge 1948 ).
Taxonomy
Here we describe Cinchona anderssonii, a new species of Cinchona from Bolivia. It is characterized by having chartaceous elliptic leaf blades that are glossy above, secondary and tertiary veins that are impressed above and prominent beneath, and by having circular pit domatia in the axils of the main and secondary veins. The capsules open by basipetal dehiscence and the valves are reflexed when dry. The relatively large seeds (8.1-11.2 × 2.5-3.3 mm) also distinguish Cinchona anderssonii from the other species of the genus. Shrub or tree, to 12 m tall. Bark with bitter taste, turning red shortly after being damaged or cut. Young branches sparsely puberulous. Stipules free, ligulate, 0.7-1.8 × 0.4-0.6 cm, glabrous above or slightly pubescent outside and ribbed above, with colleters arranged in several rows inside. Petioles 0.7-1.3 cm long, sparsely and minutely puberulous when young, glabrate when older; leaf blades elliptic, 5.5-13.5 × 2.3-5.5 cm, length/width ratio 2.1-2.7, acute to obtuse at base, acute at apex, coriaceous when fresh, chartaceous when dry, glossy, glabrous above, sparsely and minutely puberulous on veins below, main and secondary veins clearly impressed above and prominent below, secondary veins 7-9 on each side of midrib, circular pit domatia in the axils of secondary veins. Inflorescence terminal, paniculate, axes sparsely pubescent. Flowers heterostylous. Short-styled flowers: hypanthium ellipsoid, 1.5-2 × 0.8-1.2 mm, densely sericeous outside; calyx 1.5-2.3 mm long, lobes triangular, 0.7-1.8 mm long, sparsely puberulous outside, puberulous inside with colleters in small groups just below the sinuses; corolla pinkish, moderately puberulous outside; tube 11-13 mm long, glabrous inside; lobes 5, triangular, valvate in bud, 4.8-5.2 mm long, densely villous inside; stamens attached 3.5-4.5 mm above base of corolla tube; filaments 3-4.2 mm long; anthers narrowly ellipsoid, 2.5-5.2 × 0.4-0.7 mm; style 7.3-11 mm long, glabrous, stigmatic branches 2, 3.7-4.2 mm long; disk glabrous. Longstyled flowers unknown. Capsules ellipsoid, 8-25.5 × 4.5-11 mm, basipetally dehiscent with valves wide open when dry, endocarp chartaceous, 0.2-0.4 mm thick. Seeds winged and plano-convex, irregularly oblong in outline, 8.1-11.2 × 2.5-3.3 mm, wing margin distinctly fimbriate at least at lower portion.
Cinchona anderssonii
Distribution and habitat:-Cinchona anderssonii is only known from the Yungas region in Bolivia where it occurs in cloud forests of the eastern Andes between 2250 and 2600 m elevation.
Phenology:-Specimens with flowers were collected in May and June; specimens with fruits in August. Etymology:-The specific epithet is named in honour of the late Prof. Lennart Andersson (1948 Andersson ( -2005 , a renowned Swedish botanist, who worked on the coffee family (Rubiaceae), and wrote a monograph on the genus Cinchona (Andersson 1998) . Species delimitations in the genus have troubled botanists for centuries, and Andersson's comprehensive treatment has provided a very useful resource for further phylogenetic, taxonomic, ecological, and evolutionary research. Capsules with basipetal dehiscence; leaf blades glossy above . 
Discussion
Cinchona anderssonii is similar to several other species of Cinchona. In Bolivia, it has been misidentified as C. macrocalyx because of their similar flowers and seeds. However, C. anderssonii is easily distinguished from C. macrocalyx by its basipetally dehiscent capsules (vs. acropetally dehiscent) and its elliptic leaf blades (vs. ovate to sub-rounded). It can also be confused wih Cinchona krauseana from N Peru because both have capsules with basipetal dehiscence, but they differ in leaf venation and presence of domatia. Cinchona krauseana has leaves with obscure tertiary venation on both sides without domatia, and seeds 5.1 × 3.9 mm; while C. anderssonii has tertiary venation impressed above and prominent below with distinct circular pit domatia in the axils of the midrib and secondary veins, and seeds 8.1-11.2 × 2.5-3.3 mm.
Cinchona anderssonii is also similar to C. hirsuta by its leaf blades glossy above and capsules with basipetal dehiscence. However, pit domatia can only be found in the axils of distal veins in C. hirsuta, while C. anderssonii presents distinct circular pit domatia all along the midrib and secondary vein axils. Finally, the capsules of C. hirsuta are ellipsoid with valves that remain nearly closed when dry, while C. anderssonii has ellipsoid capsules with valves that open widely when dry.
